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The f-subunit of the insulin receptor contains a tyrosine-specific protein kinase. Insulin binding activates
this kinase and causes phosphorylation of the f-subunit of the insulin receptor. It is believed that
phosphorylation of other proteins might transmit the insulin signal from the receptor to the cell. In the
present study we used a polyclonal anti-phosphotyrosine antibody to detect other proteins that become
tyrosine phosphorylated upon insulin stimulation. Glycoproteins from human placenta membranes were
enriched by wheat germ agglutinin chromatography and phosphorylation was studied with [-**P]JATP and
insulin in vitro. Phosphorylated proteins were immunoprecipitated by antibodies against the insulin receptor
and by serum containing the anti-phosphotyrosine antibody. Beside the insulin-stimulated phosphorylation
of the 95 kDa /f-subunit of the insulin receptor, an insulin-stimulated phosphorylation of a 180 kDa protein
was found. The phosphorylation of both proteins occurred only on tyrosine residues. Insulin increased P
incorporation into the 180 kDa band 2.7-fold (5.E.M. £ 0.3, n = 5). The 180 kDa protein was nol precipitated
by antibodies against the insulin receptor. H.p.l.c. chromatograms of tryptic fragments of the phosphorylated
180 kDa protein and of the f-subunit of the insulin receptor revealed different patterns for both proteins,
Insulin-stimulated phosphorylation of the 180 kDa protein was also detectable in unfractionated detergent-
solubilized membranes. The phosphorylation of the 180 kDa protein was stimulated by insulin with the same
dose—response curve as the phosphorylation of the #-subunit, suggesting that this protein might be another

cndogenous substrate of the insulin receptor kinasc,
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INTRODUCTION

Tyrosine-specific protein kinase activity, which was
originally found to be associated with the transforming
proteins of a number of different tumour viruses [1-3] has
been shown to be characteristic of normal celiular
homologues of the transforming proteins [4] and of the
membrane receptors for a variety of growth factors [3,6]
as well as for the insulin receptor [7,8].

Insulin binding to the #-subunit of the insulin receptor
stimulates phosphorylation of the f-subunit of the

receptor in intact cells [7-9] and cell-free systems [9-15]
at tyrosine residues. It is clear now that this is due to the
stimulation of a tyresine-specific protein kinase which is
part of the #-subunit of the insulin receptor [13,14]. This
kinase undergoes insulin-stimulated autophosphoryla-
tion at tyrosine residues and it appears that this activates
the enzyme in vitro against other substrates [15]. It is
believed that phosphorylation of other proteins in the
intact cell transmits the insulin signal. Despite much
effort to identify tyrosine-phosphorylated substrates of
the insulin receptor kinase in the intact cell, the
signal-transmitting protein has not yet been found. Using
anti-phosphotyrosine antibodies, White er al. [16] were
recently able to detect a tyrosine-phosphorylated
185 kDa protein in a hepatoma cell line. Using the same
approach we found a tyrosine-phosphorylated 46 kDa
protein in rat fat cells [17]. Here we show now that a

180 kDa protein becomes phosphorylated at tyrosine
residues in an insulin-stimulated way in human placenta
extracts.

MATERIALS AND METHODS

Materials

Pig insulin was purchased from Novo Industrie
(Bagsvaerd, Denmark), [v-**PJATP (2900 Ci/mmol) was
from NEN (Dreieich, Germany), aprotinin, phenyl-
methanesulphonyl fluoride, leupeptin, phosphoamino
acids and Triton X-100 were from Sigma (Munich,
Germany). All other reagents for SDS/PAGE were
from Bio-Rad; all other reagents were of the best grade
commercially available.

Methods

The solubilization and purification of insulin receptor
from human placenta membranes, the assay of insulin-
binding activity, protein determination and SDS/PAGE
were performed as described [10,18,19].

Phosphorylation assay of placenta membrane protcins
Solubilized human placenta membranes, in buffer
containing 50 mm-Tris/HCI, 0.1 Triton X-100,0.1 mM-
phenylmethanesulphonyl fluoride, | mM-sodium wvana-
date, 12 mm-MgCl, and 5 mm-MnCl,, were preincubated

Abbreviations used: WGA, wheat germ agglutinin; PAGE, polvacrylamide-gel electrophoresis; EGF, epidermal growth factor; PDGF,

platelet-derived growth factor.
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